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第四章研究了 CO 配体与不稳定的化合物 4-1 的反应，得到稳定的锇乙烯基





































The chemistry of transition-metal-containing aromatic compounds is attracting 
increasing research interests because they show the aromaticity as well as the 
reactivities of organometallics. Till now, the research interests are mainly focused on 
the development of new synthetic method and the expanding scope of the aromatic 
metallacycles. In this thesis, the relatively less developed metallapyridine and 
metallanaphthalene were investigated. The two osmapyridiniums were synthesized by 
the hydride osmium carbyne and benzonitrile via the [4+2] cycloaddition reaction. 
And the reactivity of the osmapyridiniums was also investigated, affording another 
two osmapyridines and one osmapyridine. In addition, the reaction of 
osmanaphthalene with different kinds of ligands gave new osmanaphthalenes. The 
reaction between CO and the by-product of hydride osmium carbyne to give the 
osmium vinyl compound was also studied. 
This thesis contains five chapters. 
In chapter 1, the research background of the transition-metal-containing aromatic 
compound was reviewed. It is notable that the stable examples of metallanaphthalene 
and metallapyridine are very rare. 
In chapter 2, the [4+2] cycloaddition reaction between hydride alkenylcarbyne 
complex and benzonitrile was described, affording two osmapyridinium compounds 
2-5 and 2-6. The reactivity of osmapyridinium 2-6 and 2-3 was also investigated, 
giving another two osmapyridinium 2-7 and 2-8 and one osmapyridine 2-9, 
respectively.  
In chapter 3, the reactivity of osmanaphthalene 3-1 was investigated. Two 
osmanaphthalene 3-2 and 3-3 were obtained from the reaction of osmanaphthalene 
3-1 with phenanthroline and acetonitirle, respectively. 
In chapter 4, the reaction of CO and the unstable compound 4-1 was investigated, 
giving the osmium vinyl compound 4-2. 















this research is presented. 
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第一章 绪 论 
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的杂芳香化合物不同的是，金属苯中过渡金属的 d 轨道参与形成 π键，而金属的
p 轨道与配体形成 σ键。金属苯中六元环的 4 个电子来自于五碳骨架的 p 轨道，









































































I 1.BuLi  -78°C
2.[Pt(η4-cod)Cl2]










































































    （2）乙炔法合成金属苯：通过两或三分子的单炔烃与一分子过渡金属配合
物通过链增长方法合成金属苯。有三种方法，第一种是 1982 年 Roper 等[43]报道
的硫羰基配合物和两分子乙炔的环化合成法，他们通过该法成功合成出首例金属
苯 1-6（Scheme 1.2（a））。第二种是 2004 年 Chin 等[44]报道的金属配合物与两分
子乙炔环加成后，炔末端原子插入合成法，成功合成了铱苯 1-7 和 1-8（Scheme 1.2
（b））。第三种是 2003 年 Paneque 等[9]报道的三分子炔烃环化加成后氧化缩环合



















1-6b R=Me, X=I  
[Ir(CO)(NCMe)(PPh3)2]+
1. HC CH
2. ArC CH, NEt3


















































































2001 年，Jia 等 [45]成功分离出了首例金属苯炔 1-10（Scheme 1.3)。将
OsCl2(PPh3)3 与过量的三甲基硅乙炔在苯中反应得到棕色溶液，从中可以分离得
到锇苯炔 1-10，产率为 30%。 
Scheme 1.3 

















































2005 年，Jia 等[46]又报道了 OsCl2(PPh3)3 和苯乙炔反应制得化合物 1-11 后，
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